Aims: Adolescents' reports of parents' education are sometimes used as indicators of socioeconomic status in surveys of health behaviour. The quality of such measurements is questionable. We hypothesized that consistent reporting of parents' education across measurement occasions in prospective panel studies indicates a higher quality of data than single or inconsistent reports. Methods: A multi-site, prospective panel study (three measurement occasions) was carried out among adolescents in Cape Town and Mankweng (South Africa), and Dar es Salaam (Tanzania). Analyses were based on data from students participating at baseline and with a valid code for school number (n ¼ 15,684). Results: For Cape Town and Dar es Salaam students, the associations between parents' education and an alternative indicator of socioeconomic status (both measured at baseline) increased with increasing consistency of reports about parents' education across measurement occasions. For Cape Town, the associations of father's education with a range of behavioural and social cognition variables were significantly stronger among ''consistent'' than among other students. The pattern was the same for mother's education, but with fewer significant interaction effects. Conclusions: Requiring consistency of reports across data-collection occasions may, under the right combination of circumstances, make a difference. Insignificant and ''close to zero'' associations may turn out to be at least moderately strong and statistically significant. When applying indicators of socioeconomic status, such as parents' highest level of completed education, it is most advantageous to use data from prospective panel studies, and to check for consistency of answers across measurement occasions.
Introduction
The relationship between socioeconomic status (SES) and health behaviour among adolescents is an emerging theme within the broader field of research on health inequalities caused by socioeconomic factors. Socioeconomic inequalities in health found among adults may be partly mediated by inequalities in lifestyles [1] . Inequalities in lifestyles among parents may be reflected among their adolescent sons and daughters. Health behaviour inequalities among adolescents may consequently lead to inequalities in lifestyles and health in the next generation of adults [2] . Lifestyles may thus play an important role in the process of reproduction of socioeconomic health inequalities across generations. The causal patterns are, however, rather complex. It is rather easy to imagine that SES influences lifestyles. It has, however, also been suggested that lifestyles in adolescent years may have an impact on future socioeconomic position [3, 4] .
Parents' education is frequently used as an indicator of SES in surveys among adolescents. Measuring the SES of parents in surveys among adolescents is, however, not an easy task. When children are asked about parents' occupation, education or income, a substantial proportion (sometimes as much as 20%) has considerable problems giving valid answers [5] . Alternative ways to measure SES in surveys among adolescents have therefore been suggested. Examples of such items are car ownership and the child having his or her own unshared bedroom [5] .
When SES is measured through indicators of questionable quality, there is a considerable risk that researchers may fail in detecting associations with, for instance, health-related behaviours; and when SES is used as a covariate in multivariate analyses, low reliability or validity of measurements could result in insufficient statistical control. Ensuring high quality of reporting of indicators of SES of parents is therefore crucial.
In surveys among adults, four aspects of SES are often measured: (a) occupational position (often dichotomized into manual and non-manual jobs); (b) number of years of education received; (c) income (family or personal); and (d) place of living (high-status vs. low-status neighbourhoods). Indices of SES are sometimes created from a subset of these. In studies among adolescents, a number of indicators easier to report by young people have been suggested: subjective assessment of the material situation of the family, sum scores based on asset possession (having, for instance, a car, telephone, bicycle), how much money the adolescents have at their disposal per time unit, and whether the person shares their room with somebody else at night.
Analysis of such consistency across data collections is already a well-established approach to examine the quality of adolescents' reports in prospective longitudinal surveys. So far, this approach has been used mainly in studies including questions and scales for the measurement of addictive behaviours and subjective health complaints. A strong tendency for participants to report symptoms or drug use and then report lower levels of symptoms or drug use in later data collections has been observed, and has been labelled ''recanting'' or ''attenuation'' [6] [7] [8] .
Examining consistency across data collections in prospective panel studies seems to have been less frequently applied to reports of demographic variables such as parents' education and in studies on sexual and reproductive behaviour.
In a multi-site prospective panel study with data collection at three time-points, carried out at sites in Tanzania and South Africa, questions on parents' education as well as other indicators of SES were included. The design of the study permitted checking of consistency of reporting across data-collection occasions.
The purpose of the present article is to examine the extent to which associations between parents' education (as reported by their offspring) and a selection of other variables are affected by the consistency of reporting of parents' education. The variables to be examined include: (a) an alternative composite sum score for the SES of the family; and (b) a selection of social cognition and other variables related to sexual and reproductive behaviour. In order to demonstrate the importance of control for consistency in reporting of parents' education, a rather broad range of variables has been included in the analyses.
Methods
We derived the data for this report from a large-scale multi-site cluster randomized controlled trial with parallel data collections taking place in Cape Town and Mankweng, South Africa, and Dar es Salaam, Tanzania [9] . In all three sites, there were baseline data collections and two follow-up data collections within a little more than one year (after approximately 6-7 and 12-14 months). The statistical analyses in the present publication are based on data from students who participated at baseline and who had valid information about which school they belonged to (n ¼ 15,684). Among these students, 11,934 (76.1%) participated in the first follow-up data collection and 10,531 (67.1%) participated in the second follow-up data collection.
Data collections
Fifteen schools in Cape Town were randomly selected for this study. Another 15 schools were selected such that each new school was similar to one of the already selected schools in terms of size and sociodemographic characteristics. Some schools dropped out, and the final sample consisted of 26 Cape Town schools. Students in grade 8 (first year of high school) were included in the study. The data collections took place over a period of 14 months. The baseline data collection was conducted in February-March 2004, the first follow-up data collection was carried out in September-October 2004, and the second follow-up data collection was carried out in March-April 2005. In Cape Town, data were collected electronically in class, with electronic questionnaires installed on palmtop computers. The data collection in Cape Town was carried out in a manner that ensured anonymity of the students. The questionnaire was administered to students in a choice of two of the three languages spoken in Cape Town (English and Afrikaans, or English and isiXhosa).
In Dar es Salaam, 24 of 108 schools in the relevant school district were randomly selected. Students in Standards 5 and 6 were included in the study. The Dar es Salaam data collections took place over a period of 12 months. The baseline data collection was conducted in February-March 2004, the first follow-up data collection was carried out in August-September 2004, and the second follow-up data collection was carried out in February-March 2005. In Dar es Salaam, data were collected by printed questionnaires, filled in by the students in class. The procedure used in Dar es Salaam ensured that all information was treated confidentially, and after the completion of the data collections and cleaning of data, all lists with students' names were destroyed. The questionnaires used in Dar es Salaam were in Kiswahili.
In Mankweng, 30 of 64 schools were selected randomly for inclusion in the study. The data collections took place over a period of 13 months. Students in grade 8 only (first year of high school) were included in the study. The baseline data collection was conducted in February and March 2004, the first follow-up data collection was carried out in October-December 2004, and the second follow-up data collection was carried out in March 2005. In Mankweng, data collections were based on printed questionnaires filled in by students in class. The datacollection procedure ensured confidentiality. The questionnaire was printed in the Northern Sotho language (also called Sepedi or ''Sesotho sa Leboa''), which is the local language in Mankweng. During the data collections in Mankweng schools, one member of the local research team read the questions aloud one by one in front of the class, and the students were instructed to fill in their answers as the administrator of the data collection guided them through the pages. This procedure was not used in the other two sites.
Questionnaire and handling of variables
The questionnaire and procedures for data collection were developed jointly by research teams from the three African sites in close collaboration with their European counterparts. Pilot testing of the questionnaires were done in all three sites [10] . An English language standard version of the questionnaire was developed, translated into the various languages, and back-translated into English. All discrepancies between the original version and the back-translated versions were carefully examined and discussed in the research teams, and corrections were made accordingly. Father's and mother's highest level of completed education was measured using six categories: (a) no formal education; (b) less than primary education; (c) primary education; (d) secondary education; (e) college or university; and (f) don't know/don't have a father (mother). Since the proportion of cases in the two first categories was rather low (10.2% for father's education and 11.4% for mother's education), they were merged (no formal education and less than primary education). The last category was defined as a missing values category.
A new variable that distinguishes between various subgroups according to their responses on father's education was constructed:
Group I: valid and consistent responses to their father's education at all three data collections (perfect consistency). Group II: consistent responses on at least two data collections (baseline and first follow-up or baseline and second follow-up), and no inconsistency between first and second follow-ups (consistency). Group III: reported father's education at baseline only (single reports). Group IV: valid reports about father's education at least twice, and with inconsistency between at least two reports (inconsistent reports).
The same procedure was followed for constructing a new variable on the consistency of reporting of mother's education.
An index for SES was based on three variables: (a) number of assets in the household (television, electricity, bicycle, tap water, car); (b) number of people sleeping in the same room (natural logarithm of the number, in order to compensate for rightskewed distribution -and scale reversed); and (c) a subjective assessment of the material situation of the family (five categories, from scarcity of food to luxury). All three variables were then standardized (z-scores), and a mean score of the three scores was calculated. This score was again standardized.
Having experienced violence was measured with four questions, e.g. ''Have you ever had a boyfriend/ girlfriend who beat you up?'' and ''Has a girlfriend/ boyfriend ever used a knife or other weapon against you?'' Response categories were ''Yes'' and ''No''. A dichotomy was constructed, with value 1 meaning ''Yes'' on at least one of the four items and 0 for the remaining cases.
A number of scales meant to measure important predictors of sexual and reproductive behaviours were included in the data collections. The number of items varied from three to 11, and for most items the response categories were on a standard five-point scale from ''Strongly agree'' to ''Strongly disagree''.
Examples of items (one for each scale) are shown in Table I .
Knowledge related to HIV/AIDS was measured with 14 items. The number of correct answers was calculated for each participant. The theoretical range of this index is 0-14 (see Table I ).
Statistical analysis
All statistical analyses were done with SPSS version 14.0 for Windows. For metric criterion variables, univariate analysis of variance was applied. For dichotomous dependent variables, cross-tabulations as well as logistic regression analyses were used. In order to control for the cluster effect, all statistical testing was carried out with the ''Complex design'' procedures.
Ethical clearance
Ethical clearance was provided by the Regional Committee for Medical Research Ethics for Western Norway. This committee has, until recently, had a responsibility for ethical assessment of Norwegian research in developing countries. Ethical clearance was also provided by the relevant research ethics committees at each of the three African sites.
The study was also approved by the Data Protection Officer for Research (the Ombudsman for Privacy in Research) of the Norwegian Social Science Data Services. 
Results

Description of the sample
Only data from students present at baseline and with valid values on school number were included in the analyses (n ¼ 15,684). School number is the key to control for the cluster effect in all significance testing on these data. The cases are relatively evenly distributed across site and gender (Table II) , and although the age range is quite large (8-25 years), the standard deviation is as low as 1.6 years (Table I) ,
and 90.3% of the students are within the age range 12-16 years. In total, 3,088 students (19.7%) reported that they had no father or did not know his level of education, and 1,588 (10.1%) indicated that they had no mother or did not know her level of education (in Table II , these students are included in the category ''No father/mother, don't know or missing''). The number of cases with valid values on the father's education variable to be used in the analysis was 11,983. The corresponding number for mother's education was 13,506 (Table II) .
In terms of father's and mother's education, 34.7% and 34.4%, respectively, had consistent reports across all three data collections; 13.9% and 12.4% were consistent across two occasions; 21.7% and 22.4% could not be checked for consistency, since their answer at baseline was the only valid one, and 29.7% and 30.7% had inconsistent reports (inconsistencies between at least two occasions). These percentages are based on valid reports.
The proportion of missing cases on father's education (includes ''Don't have a father) varied considerably across sites (table not shown). The lowest percentage was observed for Dar es Salaam (11.6%), while higher figures were observed for Mankweng (26.5%) and Cape Town (30.2%). For mother's education, the corresponding figures were 7.9%, 14.5% and 18.0% respectively. The differences in proportions of missing across sites were statistically significant (p50.001).
Among students with valid answers on father's education, Mankweng had the lowest proportion of inconsistent answers, at 6.8%. The corresponding figures were 39.9% for Cape Town and 42.4% for Dar es Salaam (p50.001) (table not shown). For mother's education, the figures were 7.4% (Mankweng), 39.9% (Cape Town), and 48.1% (Dar es Salaam) (p50.001).
Basic statistics on metric variables are shown in Table I . The social cognition variables show adequate variation (standard deviations) and sufficiently high Cronbach's alpha values (0.71-0.92) to be used in statistical analyses such as in the present article.
Parents' education, consistency of reporting, and associations with other variables
Father's and mother's level of education were significantly associated with the SES sum score for all four groups defined by consistency of parents' reports in two sites, Cape Town and Dar es Salaam (p50.05 or lower p-values). For these two sites, the strongest associations were found among those who had provided consistent reports about father's education across all three data collections. For all three sites, the weakest associations were observed among inconsistent students. Explained variance is two to four times higher among the most consistent students thyan among the inconsistent students (Table III) . The interaction effects between consistency of reports, parents' education (as reported by their offspring at baseline) and the index for SES were not statistically significant for Mankweng. For Dar es Salaam and Mankweng, most of the associations between parents' education and other variables were independent of the consistency of reporting of parents' education (data not shown).
For Cape Town, however, this was not the case (Table IV and V) . The four groups defined by consistency of reports of father's education were re-coded into two groups. Groups I and II  from Table III were collapsed into a category labelled ''Consistent reports'', and groups III and IV were collapsed into a category labelled ''Single and inconsistent reports''. An identical procedure was followed for mother's education. The associations between parents' education and the behavioural variables, social cognition predictors and other predictors were generally higher among those who provided consistent reports than among the remaining students. 0.091*** 0.082*** 0.110*** 0.032* *p50.05; **p50.01; ***p50.001; NS, not significant. a I, consistency across three occasions; II, consistency across two occasions; III, single reports; IV, inconsistent reports. This was particularly the case for father's education, with 11 of 12 interaction effects being significant across the two tables (p50.05 or lower). For mother's education, six of 12 interaction effects were significant (p50.05 or lower). The mean strength of associations for students who were consistent as regards reporting of their father's education was eta 2 ¼ 0.0335. This corresponds to an eta value of 0.18. The mean eta 2 of the associations for the other students was 0.0045, which corresponds to an eta value of 0.07. Inspection of Table V shows that the differences in association between consistent and other students were also present for dichotomous dependent variables. As shown in Figures 1 and 2 , the associations between parents' education and having had vaginal intercourse were rather weak for singlereport and inconsistent students. For the consistent students, the associations were stronger and monotonous. For mother's education, the association was almost linear.
There were significant associations (p50.001) between parents' education as reported at baseline and the proportion of inconsistent answers. For the Cape Town sample, among those who reported that their father had less than primary education at baseline, only 27.0% gave consistent responses across data collections. Among those who reported that their father had college or university education, the proportion of consistent responses was 59.0%. The corresponding figures for mother's education were 22.1% and 55.9%.
Discussion
As illustrated by the results from the present study, requiring consistency across measurement occasions will not always have much effect on associations with other variables. For one site, Mankweng, such effects were hardly visible at all. For Dar es Salaam, requiring consistency of reports on parents' education had a strong effect on the associations with the index for SES, but weak or no effects on other variables. For Cape Town, however, requiring consistent reports of parents' education had a consistent and strong effect across a number of variables, including the alternative index of SES, one behavioural variable (ever had vaginal intercourse), violence from boyfriend/girlfriend, and most of the 10 behavioural predictors borrowed from social cognition models. The effect of requiring consistency was stronger for father's than for mother's education.
In order for such consistency requirements to have an impact, there must, under ideal measurement conditions, be pronounced associations with these other variables. There also has to be a substantial proportion of single variable or inconsistent reports. For Mankweng, the proportion of inconsistent reports was exceptionally low. This is probably due to high validity of measurements achieved by careful guiding of the students through the questionnaire during the data collections in class. For Dar es Salaam, it is possible that parents' education is a less important predictor of health behaviours and social cognition variables than for the student population in the Cape Town area.
The Cape Town data seem ideal for the kind of analyses carried out in this article. The proportion of inconsistent reports is sufficiently high, and it is obvious from the analyses presented that parents' education is related to a wide range of behavioural and social cognition variables. In spite of the high proportion of inconsistencies on parents' education, we have strong indications that the quality of the Cape Town data is more than adequate. This is, for instance, illustrated by the internal consistency on a number of scales, which is high for all three sites.
There are several sources of inconsistencies in answers to questions on parents' education across data-collection occasions. Some students may simply not know or be able to remember at the time when they fill in the questionnaire. Some students may be reluctant to admit that their parents are poorly educated, and, on one or two of the occasions, report a higher level of education than what is true. Reluctance to admit that parents are highly educated is probably less common. Non-traditional family constellations are another possible source of inconsistent reporting. If parents are divorced, and if we assume that children usually continue living with their mothers, a new father could mean that the reporting of father's highest completed education changes between data-collection occasions. This would, in our data, be interpreted as inconsistent reporting. Inconsistent reporting could also occur if our informants were uncertain about which father they should refer to. Since no definition of ''father'' was provided in the questionnaire, it was up to the children themselves to define which person they referred to: their biological father or their mother's new partner.
All these sources of inconsistencies, even true changes in parents' reported education due to divorces or deaths, may, in our context, contribute to reducing associations with other variables. Since all data collections took place within a period of 14 months, we assume that change of parents has contributed only marginally to the reduction in prediction observed among the ''inconsistent'' students.
In statistical terms, we may distinguish between random error and systematic bias in reporting. Not remembering and providing an answer without really knowing would lead to an increase in random errors of reporting. Providing incorrect answers because one is hesitant to admit that one's parents are poorly educated is an example of systematic bias. Despite being an example of low validity of measurements, systematic bias may not always lead to a reduction in reliability and a reduction in associations with other variables. It is easy to imagine that students who report that their parents have higher levels of education than actually is the case could also have a tendency to provide socially desirable responses on behavioural variables. Such general biases across variables may actually contribute to higher associations. Biased responses on some variables combined with honest responses on other variables, however, would normally contribute to reducing associations with other variables. In the present data, the combined effects of all such errors in responses, which are reflected in inconsistency of answers, is obviously a decrease in strength of associations. Not all sources of errors in answers lead to inconsistency in answers across data-collection occasions. Students who are sufficiently systematic in their biases, e.g. incorrectly reporting that their parents have college or university education across all three data collections, would in our analyses appear to be consistent. Nevertheless, their biased reporting of parents' education would contribute to a reduction in associations with other variables. Eliminating inconsistent reports would therefore not eliminate all sources of attenuation of associations.
Reducing the problem of incorrect reporting of parents' education through excluding subjects with inconsistent reports from our statistical analyses may introduce new biases into our studies. In studies of drug use among adolescents, it has been observed that recanting is higher among respondents with lower incomes and levels of education [11, 12] . Similar observations were made in our study. The proportion of consistent responses increased with increasing level of parents' education as reported by the students at baseline. Excluding subjects with inconsistent reports therefore means excluding students coming from homes with parents who have a low level of formal education. This is most likely to lead to biases also in other variables under study, and it would most probably contribute to reducing variability in the data and thereby reducing associations among variables.
Currie et al. [5] have examined the relationship between father's occupation and items using a ''family affluence scale'', which included car ownership, telephone ownership, and the child having his or her own unshared bedroom. The associations were found to be moderate or weak. They therefore recommend use of multiple indicators of SES in adolescent health surveys. Since their analyses were based on cross-sectional data only, there was no way of checking consistency of reporting across measurement occasions. The analyses in the present article are rather similar. We examined associations between reports of parents' education and a sum score that has some similarity with their family affluence scale. Our affluence scale had to be different from the one used by Currie et al., in order to reflect variations in family influence in less affluent societies. The conclusion is, however, quite similar. Even when we based our analyses on consistent reports of parents' education only, we were only able to find moderately strong associations between parents' education and our ''family affluence scale''. The argument of Currie et al. for use of multiple indicators of SES in surveys among adolescents is therefore supported.
Non-participation represents a serious problem in prospective panel studies. Attrition accumulates across data collections. A high proportion of missing observations on questionnaire items adds to this problem. In the present study, we have suggested that cases with inconsistent reporting must also be removed from some statistical analyses. It is reasonable to assume that the lower the SES, the higher the non-participation, proportions of missing observations, and proportions of inconsistent reports. Excluding cases with inconsistent answers may thus add to the problem of systematic loss of information in data. In prospective panel studies, considerable efforts must be made to ensure high participation rates and high-quality data collections. Careful analyses of the effects of attrition, missing data and inconsistent reporting are strongly recommended.
Conclusion
Adolescents' reports about parents' education are often used as indicators of SES in survey-based research. The quality of such reports is, however, questionable. The present study has shown that associations with an alternative measure of SES as well as with other variables (behavioural as well as social cognition and other) under specific conditions are higher among students who have given consistent reports of parents' education across two or three data collections than is the case for students who have given single reports or inconsistent reports. When consistency cannot be examined, there is a risk that associations between parents' education and other variables will be underestimated. In prospective panel studies, it is desirable to examine the consistency of responses on variables such as parents' education across data-collection occasions and to analyse the effects of inconsistent reports. It is, however, important to keep in mind that excluding students from statistical analyses may introduce new kinds of bias. We would like to acknowledge the contributions of colleagues at the three African sites who collected the data, as well as of students and staff at participating schools.
